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wo 99/65527 PCT/US99/11808 
SOLI TION COMPRISING PROSTAGLANDINS AND BENZYL ALCOHOL 



Field of the Invention 

This invention relates to the manufacture of an improved formulation for 
prostaglandins such as dinoprost tromethamine. a compound marketed under the trademark 
Luiaiyse®. 

Background of the Invention 

Dinoprost tromethamine. a compound marketed under the trademark Luiaiyse®. is 
described and claimed in patent U.S. 3.917.864 (incorporated herein by reference). When 
properiv administered this compound Ls able to induce regression of the corpora lutea of 
many mammals. especiaUy farm animals such as horses, cows and pies. The active 
mercdicni is frequently formulated as a solution intended for adminisiraiion by injection. 
Here we pre.sent a surprising and new formulation of dinoprost tromethamine solution lor 
injection that provides advantages over currently available formulations. This new method 
of formulation appears suitable for dmoprost tromethamine and other prostaglandin drugs. 

Summan of the Invention 
This invention compruses new formulations, both as compositions per se and as 
products by process a.s well as new procedures for making those formulations. The 
formulations include, a solution comprising a prostaglandin such ;is dinoprost tromethamine 
and benzyl alcohol, the benzyl alcohol may be between about 1.2 to 2.0%. the entire solution 
LS adiu.sted to a pH of between about 5.5-7.5. or more preferred to a pH of between about 6- 
7 and most preferred ls between about ('v4-6.6. or about 6.5. The concentration ot 
dinoprost tromethamine may be 1-10 mg/ml. preferably it is 3-7 mg/ml and more preferably 
It LS 5 mg/ml. The concentration of benzyl alcohol may be between about 12-20 mg/ml and 
• he concentration of dinoprost inmiethamine may be between about 4-6 mg/ml. Preferably 
ihe concentration of dmoprost tromethamine is about 5 mg/ml and the concentration of 
benzvl alcohol is about 16.5 mg/ml m the fmal solution. The solution may be adjusted to a 
pH of about 6.5 or 6.6. 

.Also discliKsed ls a product made by a particular process. A solution of 
prostaulandin and benzyl alcohol adiusted to a pH of between about 5.5-7.5. more preferred 
L-, between about 6-7 and most preferred ls between about 6.4-6.7. or about 6.5. where the 
concentration of benzyl alcohol is between about 1.2 to 2%. more preferred is 1.4 lo 1.8%. 
with the most preferred being 1.65% and w here the conceniraiion of dinoprost 
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tromcihamine is 1-10 mg/ml., made by the process of either a) dissolving dinoprosi 
tromeihaminc ui water and then adding diluted benzyl alcohol or diluting benzyl alcohol and 
adding the dinoprosi to the benzyl alcohol water solution (where diluted benzyl alcohol may 
be a solution of between about 4 and 1.2 % benzyl alcohol, more preferred is 1.2 - 3.3%, 
even more preferred is 1.8 to 2.6% and most preferred is a 2.0% solution of benzyl alcohol 
or b) by dissolving dmoprost in one vessel and dissolving benzyl alcohol in water m another 
vessel, using a solution of benzyl alcohol between about 4.0% - 1.2%, more preferred is 
1.2 - 3.3%. even more preferred is 1 .S to 2.6% and most preferred is a 2.0% solution of 
benzyl alcohol, followed by niLXing the conicnts of the two vessels. This is followed by 
adiustim: the pH to between about 5.5 and 7.5 or more preferably between about 6 and 7 
with a weak acid or base, and if needed with a final pH adjustment of between 5.5-7.5, or 
better between about 6-7 or even better nght at about 6.5. The prostaglandin formulated 
by this process may be dmoprost tromcthamine. In this process the pH of the benzyl alcohol 
water solution may be adjusted lo between 5.5-7.5 before or after it is mixed with the 
dinoprosi tromeihaminc m water solution. The pH may be adjusted with an acid or base 
such as HCl or NaOH. The final concentration of benzyl alcohol can be between about 1.2 
and 2.0% or more preferred is between about 1.4 and 1.8%, even more preferred is between 
about 1.6-1 .7% or about 1 .65% which is also about 16.5 mg/ml of benzyl alcohol in water in 
the final solution. 

.\Lso dLSclosed is a process for prepanng a pharmaceutical formulation of a 
pro.stagiandm comprising: either I» dissolvmg the prostaglandm in water first and then 
addim: bcn/vi alcoiioi or ID dilutmg benzyl alcohol in water to a solution of about 4% or 
le.ss and then adding the prostaglandm. If the former procedure is used, it may be done by a) 
dissoivini: din.)pr'.:s; iromcthamine ;n water and addmg diluted (solution of 4%- to 1.2% 
hen/yl aicohoh and adjusiLng the pH lo between about 5.5.- 7.5, or 6-7 or about 6.5 or b) 
dissoivuiL' dmoprost tromcthamine in water in one vessel and dissolvmg benzyl alcohol in 
water in another vessel, followed by niLxmg the contents of the two vessels together and 
admstmi: the pH to between about 5.5.- 7.5. or about 6.0 -7.0 or about 6.5 with a weak acid 
or base. The prostanladm can be dmoprost tromeihaminc. The concentration of benzyl 
alcohol m thts proce.ss can be between about 1.2 to 2.0%. or 1.4-1.8%, 1. 5-1.7%-, 1.6-1.7%, 
preferably ii is 1.65% or 16.5 mg/ml. 

A diifercni but related procedure may be used where the dinoprost is added to water 
and then the pH ls raised to pH 8.0 or above, then benzyl alcohol is added Neither pure or 
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dUuied benzyl alcohol) and then the pH is lowered to between about 5.5,- 7.5, or 6-7 or 
about 6.5 with a weak acid or base 

The concentration of dinoprost tromcthamine is l-IO mg/ml in the process, 
preferably 3-7 mg/mL more preferably it Ls 4-6 mg/ml and even more preferably 5 mg/ml. In 
this process the pH may be adjusted in the benzyl alcohol water solution both after the 
benzyl alcohol is mixed with the water but before the dinoprost iromethamine water solution 
is added to the benzyl alcohol water solution and/or after the the benzyl alcohol water 
solution is added to the dinoprost tromethamme water solution or the pH may be adjusted 
either before or after the benzyl alcohol in water solution is made and before or alter the 
dinoprost is added to the diluted alcohol water solution if that procedure is used and with 
either of these procedures, the final pH may be adjusted to between about pH 5.5-7.5 or 
more preferably 6.0 or 7.U, or more preferred between about 6.4-6.6 or about 6,5 for either 
or both pH adjustments. The concentration of benzyl alcohol in this process can be between 
about 1.2 to 2.0%. or 1.4-1.8%. 1.5-1.7%. 1 .6- 1 .7%. preferably it Ls about 1.65% or 16.5 
mg/ml. 

Additional Description of the Invention 

Dmopro.st tromethamme is a t\T)c of prostaglandm, see U.S. 3,917,864. incorporated 
by reiercncc. Prior to this invention it was widely believed that most prostaglandins, and 
dinoprost tromethamme in particular, needed to be formulated into an alkaline solution in 
order to produce chemically and physically stable solutions of the drug. For example see, 
Mats Hambcrc- Lian-Ying Zhang. Sunc Bergstrocm. "On the pH-dependent degradation of 
15(S>-15 mcihyl-prostagiandin F2 alpha (Carboprost)*' Eur J. Pharm, Sci.. 3(1). 27-38 
(Eniilish) 1995. This study found a gradual increase in stability of a tromethamme salt ot a 
pro.siaiiiandm when the pH values of the buffers used were increased from 9.1 to higher and 
concluded that ihc drag could be stored for at least a year with only 3-4%. degradation when 
maintained at 3:^ degree provided the buffer was mamtained at pH 9.55. The study is t>pical 
of what was believed about prostaglandins, that they were more stable when mamtained at a 
hnzher pH. The inveniors here have discovered a new method of makmg a new formulation 
of dinoprost iromethamine that no longer requu-es an alkalme formulation. The elimination 
of ihc alkalme normally used to keep dmoprosi tromethamme and other prostaglandins 
chemicallv stable and in solution may even allow for an injectable formulation with fewer 
mjeciion site complications than a high pH solution. 

In addition to these important pH related improvements to this new formulation and 
method of manufacture of prostaglandms the mveniors have discovered a novel method of 
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producing an injeciablc soiuiion thai is superior ai decreasing microbial coniaminaiion or the 
solution. The inventors here have created a novel method ot producing a sienle solution of 
dinoprost iromethamine that contains a high concentration benzyl alcohol and yet remains a 
clear solution. Typically with the levels of benzyl alcohol and pH used here one would 
expect the prostaglandin to faU out of solution and form a precipitation: yet because of the 
unique manner of formulation, formulations suitable for storage and injection, the 
formulations produced here are true solutions, clear and containing dussolved drug, not 
precipitates. 

A scieniLSt making an injectable prostaglandin drug fonnulation faces many hurtles. 
First, as mentioned above, prostaglandin drugs are typically more stable at higher pH. As 
pH is decreased two principle undesirable affects occur. The prostaglandin drug becomes 
unstable and progres.sivcly degrades chemically and it physicaUy precipitates out of solution. 
Below a pH of about 6 most prostaglandin drugs, such as dinoprost iromethamine. arc not 
stable in liquid solutions. Unfortunately, raising the pH presents other problems. Injeciible 
druu solutions are subiect to microbial growth and contamination when the solutions arc 
utilized as multi-u.se vials. The repeated imertion and withdrawal of needles into drug for 
injection sometimes allows contaminates to enter the drug vial. The addition of 
preser\-atives .such a.s benzyl alcohol are often added to such solutions to inhibit microbial 
crowth resulting from pos.siblc contamination. Unfortunately, the inhibitory effect of benzyl 
alcohol on microbial growth us itscU' inhibited at higher pH. the pH of a solution 
containing benzyl alcohol ls increa.scd the growth of microbial organisms in that solution also 
increases. The prostaglandin drug formulator is thus presented with the Hobson's choice ot 
cither hiizh pH with 2ood drug stability but greater chance of contamination and drug 
precipitation or a lower pH with better inhibition of microbial contamination but a shon 
period of chemical stability or shelf life. 

If one beeins with a standard solution of pH 8 or .so and a typical benzyl alcohol 
concentration of about 9 or 10 mg/mi. usually sufficient to prevent. microbial growth, or 
achieve de.sired lethaliiv. merely lowering the pH will not produce a suitable pharmaceutical 
formulation. Because of microbial challenge the benzyl alcohol level must be increased at 
higher pHs: however, the manner m which the concentration of benzyl alcohol is raused Ls 
critical in order to keep the prostaglandin, such as dinoprost iromethamine. in solution. 

The inventors here have discovered and now disclose the secret of making 
prostaglandin formulation in a non-alkaline environment which allows for clear solutions oi 
stable drug with an optional formulation having effective levels of benzyl alcohol. 
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Prostaglandin formulations can be made in non-alkaline environments which contain 
benzyl alcohoL provided the benzyl alcohol is raised to a higher than typical concentration 
and provided that the order ol' mtxing the ingredients is as disclosed here. 

TypicaUy in formulating solutions the addition of the least soluble ingredients arc 
placed into solution first with the more soluble ingredients added last. Here w-e change the 
tvpical procedure in order to keep the dinoprost tromeihamine in solution. If the dinoprost 
tromethamine is added to the water followed by the addition of straight benzyl alcohol the 
dinoprost tromethamine will precipitate out of solution. Here we teach the dissolution of the 
dmoprost tromethamine in water followed by adding a solution of benzyl alcohol dissolved 
in water. Alternatively, the benzyl alcohol may be dissolved in water foUowed by the 
dissolution of the dmoprost tromethamine in the dilute benzyl alcohol solution. Benzyl 
alcohol has a solubility of about 4% in water. .\ny solution of benzyl alcohol should be 
acceptable and it ls possible that emulsions of 5, 6. 7, 8. 9 or 10 % benzyl alcohol are also 
acceptable. We prcicr diluted benzyl alcohol (where diluted benzyl alcohol may be a 
solution of between about 4 and 1.2 % benzyl alcohol more preferred is 1.2 - 3.3%.. even 
more preferred is 1.8 to 2.6% and most preferred is a 2.0% solution of benzyl alcohol or b) 
by dissolvmg dinoprost in one vessel and dissolving benzyl alcohol in water in another 
vessel using a solution of between about 4.0% - 1.2%, more preferred is about 1.2 - 3.3%, 
even more prcfeired is about 1.8 to 2.6% and most preferred is about 2.0% solution of 
benzyl alcohol The final pH is adjusted to between about 5.5 - 7.7, 6.0 - 7.0 or 6.5. This 
can be accomplished in one vessel or two using any of the following procedures. 
We descnbe several general procedures. 

I) A prosiaizlandin. such as dinoprost tromethamine and appropriate amounts of 
diluted (about 4 lo 1.2%) benzyl alcohol are first dissolved m water, note, either the benzyl 
alcohol mav be added to the water first, or the prostaglandin may be added first; and then 
the pH IS adjusted with an appropriate acid or base, such as mmerai acid or bases like 
hydrochloric acid (HC1» or sodium, hydroxide (NaOH). or organic acids or bases. 

II) One m.ay first dissolve the dinopro.st tromethamine m water in one vessel and 
dilute the benzyl alcohol with water in another vessel The vessels are mixed and the pH is 
adjusted again to about between about 5.5-7.7. 6-7 or 6.5. water is added to obtain the final 
size and the solution is mixed. 

III) .AJtematively the prostaglandin can be dissolved in water and the pH raised to 
about a pH of about S.O. prefcrrably higher, lor the pH Ls raised before the prostaglandin Is 
added) then undiluted (straight) or diluted benzyl alcohol is added before the pH is lowered. 
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To repeal, with this aJiemaiive method III one should raise ihe pH after the prostaglandin is 
dissolved and then add either straight or dUuted benzyl alcohol, foUowing this the pH is 
lowered to the range of about 5.5-7.5, more preferably about 6-7 or most preferably about 
6.5. The preferred prostaglandin is dinoprost iromethanune. 

s For any of the procedures above it is preferred that the final benzyl alcohol- 

concentration IS in the concentration range of 1.2% to 2.0% w/v with more preferred from 
1.4 to 1.8% with the most preferred being about 1.65% or where each ml fmal volume of 
formula contain.s 5 mg of dinoprost tromeihaminc and 16-17 mg of benzyl alcohol, more 
preferred is 16.5 mgs mi.xed into each ml. water with a pH adjustment using solutions of 

10 either HCl or NaOH. Any acid solution may be used, a 1- 10% solution of acid or base 

works well. .A higher concentration may be desired for larger volumes. For larger solutions 
one can mix 4.0 kg of dmoprost tromcthamine and 13.2 kg of benzyl alcohol to a solution of 
water with a pH adiustmcnt using 10% solutions of either HCl or NaOH and bringing the 
final aqueous volume to 800 liters. 

15 The pH ranse that is suitable for this invention is from pH about 5.5-7.5, with a pH 

about 6.0 -7.0 preferred, with a pH of 6.5 or 6.6 most preferred. 

The concentration of dinoprost tromeihamine may be 1-10 mg/ml, preferably it is 3- 
7 mg/ml. more preferably it Ls 4-6 mg/ml and even more preferably it Is 5 mg/ml. 

The iinal benzyl alcohol range is from 1.2% to 2.0% w/v (wcightyvolume) or about 

20 12 10 20 mg/mJ with 14-18 mg/ml preferred and about 16-17 mg/ml more preferred or 

about! 6.5 mg/ml most preferred. The benzyl alcohol concentration used to make the fmal 
solution is a solution of between about 4 and 1 .2 % benzyl alcohol, more preferred is 1.2 - 
3.3%. even more preferred is 1.8 to 2.6% and most preferred is a 2.0% solution of benzyl 
alcohol. 

25 From the information provided above one skilled in the an should be able to practice 

all aspects of this invention. The foUowing specific examples are intended to illu.strate and 
not hmit the di.sciosurc of ihLS invention. 

Specific E.xamples and Embodiments of the Invention 
The required amounts of Dinopro.st Tromethaminc and Benzyl Alcohol are dissolved 
.>0 in Water for Injections. Water for Injection means a water solution suitable for injection, 
according to the Laitcd States Pharmacopia (U.S.P). The pH is adjusted with Sodium 
Hydroxide or Hvdrochloric .Acid Solution. The solution is sterilized by filtration through a 
sterilizint: grade membrane filter and ascptically filled through an in-line filter into vials. The 

containers are sieniized and depvTogenated by dry heat. 

- 6 - 
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The cycie parameters are sci to eivc a minimum process lethality equivalent to a log 
3 reduction of the original endotoxin concentration. The rubber closures are steriJjzed by 
steam sterilisation. The cycle parameters are set to give a minimum process lethality 
equivalent to a log 6 reduction ol" the original spore concentration and a mmimum FO value 
5 ot l 5 minutes. 

Charts are provided on the following pages to give a better visual description of the 
processes and procedures described above. The Charts provide additional description and 
should not be viewed as limiting the above descriptions. 



- 7 - 
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Chart 1 

The tollowing Chan is provided lo describe one possible manner ot mmng ihe 
tormulaiion. Below ls a Oow diagram of the formulaiion process. 
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Chart 2a 

The following Chan is provided to describe one possible manner of mixing ihe 
tormulaiion. Below is a tlow diagram of ihe formulation process- 
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Chart 2b 

The following Chan is provided to describe one possible manner of mudng ihe formulation. 
Below is a How diasram of the formulation process 
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Charts 

The following Chan is provided to describe one possible manner of mixing ihe 
formulation. Below is a How diagram of the formulation process- 
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Chart 4 

The following Chan is provided lo describe one possible manner of mixing the 
formulation- Below is a tlow diagram of the formulation process. 
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Detailed description of various stages of preparation of the formulation. 

Select and weigh the ingredients needed for fonnuiation : Benzyl Alcohol and Dmoprosi 
Tromethamine. Calculate the amount of Dmoprost Tromeihamine needed from the formula 
: Quantity needed =A/B. A= quantity of activity needed, B = the actual potency of the lot 

5 Dinoprost Tromeihanaine/lOO. 

For a lot of 50.0 kg, 250 gram Dinoprost activity is needed which is equivalent to 335.5 
gram of Dinoprost Tromethamme (if it has 100 % as potency result). Usuig a lot of 
Dinoprost Tromethamme with a potency of 98.0 %, the calculated amount needed is : 335.5/ 
0.98 = 342.35 gram Dinoprost Tromethamme. 

[0 Select iwo preparation vessels and the weighed ingredients. To vessel one add about 10 
liters of Water for Injections. Add the calculated and weighed amount of Dinoprost 
Tromethamme and mix. To vessel two add about 35 liters of Water for Injections. 

Add the requued amount of Benzyl Alcohol and nux. Adjust the pH usuig 1% solution 
of Hydrochloric Acid and/or 1% solution Sodium Hydroxide to adjust to pH= 6.5. 

15 Transfer the content of vessel one to vessel two and mix. Adjust the pH using 1% 

solution of Hydrochlonc Acid and/or 1% solution Sodium Hydroxide loadjust to pH= 6.6. 
Add Water for Injections to obtain the fmal size and mLx, readjusting the final pH if 
necessar>\ 

With an actual formulation the following additional procedures may also be taken 
20 A sample may be drawn for Bioburden testmg, as required, the solution can be filtered 

thruui:h a sterilizmg membrane fdter. for example of 0.22 micron filter may be used, into a 
sienle vessel. The solution can be sterilized by filtration through a sterilizing membrane 
filter and aseptically fdlcd through an in-Unc filter into vials. The contamcrs may be 
stenhz-d and dcpsTogenated by dr>' heat. The cycle parameters may be set to give a 
25 mmimum process leihaiity equivalent to a log 3 reduction of the original endotoxin 
conceniraiion. The rjbber closures may bo sterilized by steam sterilisation. The cycle 
parameters may be set to give a mmimum process lethality equivalent to a log 6 reduction of 
the origmal snore concentration and a minimum FO value of 15 minutes. Draw samples at 
regular times for fill weight. Close the vials with the sterile stoppers and seal with the caps. 
3(1 Draw samples for analysis. 



The following considerations are noted. The pH of the bulk solution prior to 
filtration may be adjusted with dilute solutions of acid or base like hydrochloric acid or 
sodium hydroxide. In-process samples can be taken from the top and bottom of the fiuids 



Other Considerations 
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preparation tank at 5. 10 and 15 minutes after the addition of the benzyl alcohol to the 
Water for Injection to coniirm its uniform dissolution prior to the addition of the active 
component, dinoprosi iromeihaminc. .-^iter the addition of the dinoprosi solution lo the 
benzyl alcohol solution and solution is brought to volume, samples may be taken from the 
top and bottom of the fluids preparation tank after 15 and 25 minutes of mixing to confirm 
both potency and uniformity. 

Scientific studies have shown that the procedures described herein produce 
formulations having acceptable levels of preservative efficacy a.s determined by both the 
European Union Pharmacopoeia and the United States Pharmacopoeia. 
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Claims 



10 



15 



20 



25 



1 . A solution composing a prostaglandin and benzyl alcohol adjusted to a pH of 
between about 5.5-7.5. 

2. A solution of claim I where the prostaglandin is dinoprost iromeihamine. 

3. A solution of claim 2 where the conccntraiion of benzyl alcohol is between about 1 2 
to 2.{)7r (w/v) or about 12-20 mg/mL 

4. A solution of claim 3 where the concentration of dinoprost tromethamine is 1-10 
mg/ml. 

5. A solution of claim 2 where the concentration of benzyl alcohol is between about 
1.4-1.8% or 14-18 mg/ml and the concentration of dinoprost tromethamine is between about 
4-6 mg/ml 

6. A solution of claim 5 where the concentration of dinoprost tromethamine is about 5 
mg/ml and the concentration of benzyl alcohol Ls about 16.5 mg/ml in the final solution. 

7. A solution of claim. 6 where the pH is adjusted to about 6.5 or 6.6. 

}^-. A solution of prostaglandin and benzyl alcohol adjusted to a pH of between 

about 5.5 - 7.5, where the final concentration of benzyl alcohol is between about 1.2 to 
2.0% (12- 20 mdxvX). and where the concentration of prostaglandin is 1-10 mg/ml.. made by 
the process of dissolving l ) prostaglandm and 2) benzyl alcohol: in water, and adjusting the 
pH to between about 5.6 and 7.5 with a acid or base. 

9 The solution of claim 8 where the prostaglandin Is dL<;solved in water before the 
benzvl alcohol is added, and where the initial benzyl alcohol is diluted w'lth water to a 
concentration of between about 1.2% to 4.0%, before it is added to the prostaglandin water 



mLXture. 



it). The solution of claim 9. where the prostaglandin Ls dinoprost tromcihamine. 
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11. The solution oi'claini 10. where the iniiial benzyl alcohol is diluted with water to a 
. concentration of between about 1.2 and 3.37o and the benzyl alcohol is adjusted to a final 

concentration of between about 1.4 to 1.8 % (14-18 mg/mi). where the pH is adjusted to 
5 between about 6.i) and 7.0 and where the concentration of dinoprost tromethamine is 
between 4-6 mg/ml. 

12. The solution of clami 1 K where the initial benzyl alcohol is diluted with water to a 
concentration of between about 1 .8 and 2.6% and the pH is adjusted with HCl or NaOH and 

10 the benzyl alcohol is adjusted to a final concentration of between about 1.6 to 1.7 % (16-17 
mg/ml). 

13. The solution of claim 12 where the the initial benzyl alcohol ls diluted with water to a 
concentration of about 2.0% and the final concentration of benzyl alcohol is about 1.65% 

15 (16.5 mg/ml) of water m the fmal solution. 

14. The solution of claim 8 where the benzyl alcohol ls added to the water to dUute it to 
between about 4%. to 1.2%. or before the prostaglandin is dissolved m the benzyl alcohol 
water mixture. 

20 

15. The solution of claim 14 where the pmsiaglandin is dinoprost tromethamine. 

16. The solution of claim 15. where the initial benzyl alcohol is diluted with water to a 
concentration of between about 1 .2 and 3.3%- and the benzyl alcohol ls adjusted to a final 

25 concentration of between about 1.4 to 1.8 % (14- 1 8 mg/ml). where the pH is adjusted to 
between about 6.0 and 7.0 and where the concentration of duioprost tromethamine is 
between about 4-6 mg/ml. 

17. The solution of claim 16, where the the iniiial benzyl alcohol Ls dOuted with water to 
30 a concentration of between about 1 .8 and 2.6% and the pH is adju.sted with HCl or NaOH 

and the benzyl alcohol is adjusted to a final concentration of between about 1.6 to 1.7 % 
(16-17 mg/ml). 
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1 8. The solution of claim 8 where the prostaglandin and benzyl alcohol are each 
separately dissolved in water and the benzyl alcohol is in solution or forms an emulsion of up 
10 10% benzyl alcohol and the two solutions are combined. 

5 19. The solution of claim 1 8 where the prostaglandin is dinoprost iromeihamine. 

20. The solution of claim 1 9 where the benzyl alcohol separately dissolved in water has a 
concentration of between about 1 .8 and 2.6% and the benzyl alcohol in the combined 
.solution is adjusted to a final concentration of between about 1.4 to 1.8 % 14- 18 mg/ml), 

10 where the pH in the combined solution is adjusted to between about 6.0 and 7.0 and where 
the concentration of dinoprost tromethamine in the combined solution is between about 4-6 
mg/ml. 

21. The solution of claim 20. where the acid or base Ls weak HCl or NaOH and the 
15 benzyl alcohol ls adjusted to a final concentration of between about 1.6 to 1.7 % (16-17 

mg/ml). 

22. The solution of claim 1 1 where the pH of the benzyl alcohol water solution is 
adju.sied to between about 6 and 7 before it is mixed with the dinoprost tromethamine in 

:(i water solution. 

23-^. .A process for preparation of a pharmaceutical formulation of a prostaglandin 
compasmg: dis.solving the pro.siaglandin in water and dissolving benzyl alcohol in water, 
foUowcd by adiusiir.g the pH to between about 5.5 and 7.5 with an acid or base and where 
25 the tinai bcnzvl alcohol solution is between about i .2 to 2.0% ( 1 2-20 mg/ml) and where the 
pro.siaiandin concentration is !- 10 mg,'ml. 

24. The process of clami 23. where the prostaglandin is dis.solved in water before the 
benzyl alcohol is added, and where the benzyl alcohol is dUuted with water to a 

?o concentration of between about 4.0 and 1 .2%. before it is added to the pro.siaglandin water 
mLXture. 

25. The process of claim 24. where the prostaglandin is dinopro.st tromethamine. 
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26. The process of claim 25, where the benzyl alcohol is diluted with water to a 
concentration ofbetween about 3.3- 1-2%. and the final benzyl alcohol concentration is 
adjusted to between about 1.4 to 1.8 % (14-18 mg/ml), where the pH is adjusted to between 
about 6-0 and 7,0 and where the concentration of dinoprost tromethamme is between 4-6 
ms/ml. 



27. The process of claim 26, where the benzyl alcohol ls diluted with water to a 
concentration of between about 2.6- 1.8%. the pH is adjusted with HCl or NaOH and the 
benzyl alcohol is adjusted to a final concentration of between about 1.6 to 1.7 % (16-17 

10 mg/ml). 

28. The process of claim 27 where the benzyl alcohol is dUuted with water to a 
concentration of about 2.0%. and the fmal concentration of benzyl alcohol Is about 1 .65% 
(16-5 mg/mD of water in the fmal solution. 

15 

29. The process of claim 28 where the benzyl alcohol is added to the water to dUutc it to 
either an emulsion of 4 to 10 % or a solution of between about 4 to 1.2 % before the 
prostaglandin ls dissolved in the benzyl alcohol water mixture. 

20 30. The process of claim 2^ where the prostaglandin is dinoprost tromethamine. 

3 1 The process of claim 30, where the benzyl alcohol is diluted with water to a 
concentration of between about 3.3- 1-2% . and the benzyl alcohol is adjusted to a final 
concentration of between about 1.4 to 1.8 % (14-18 mg/ml). where the pH is adjusted to 
25 between about 6.0 and 7.0 and where the concentration of dinoprost tromethamme is 
between 4-6 mg/ml, 

32. The process of claim 3 1 . where the benzyl alcohol Ls diluted with water to a 
concentration of between about 2.6- 1.8% . the pH is adjusted with HCl or NaOH and the 

30 benzyl alcohol ls adjusted lo a tinal concentration of between about 1.6 to 1.7 % (16-17 
mg/ml). 

33. The process of claim 23 where the prostaglandin and benzyl alcohol are each 

separately dissolved in water and the two solutions are combined- 
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34. The process of claim 33 where the prostaglandin is dinoprosi tromeihamine. 

35. The process oi claim 34 where ihc benzyl alcohol Is diluted with water to a 

5 concentration ol between about 3.3 - 1 .2%. the benzyl alcohol in the combined solution is 
ad justed to a tinal concentration of between about 1.4 to 1.8 % 14- 18 mg/ml). where the 
pH in the combined solution is adjusted to between about 6.0 and 7.0 and where the 
concentration of dinopro.st tromethamine in the combined solution is between 4-6 mg/ml. 

10 36. The process of claim 35. where the where the benzyl alcohol is dQuted with water to 
a concemration of about 2.0%, acid or base is weak HCl or NaOH and the benzyl alcohol is 
adjusted to a linal concentration of between about 1.6 to 1.7 % (16-17 mg/ml). 

37. The process of claim 26 where the pH of the benzyl alcohol water solution is 
\5 adiusted to between 6 and 7 before it is mixed with the dinoprost tromethamine in water 



solution. 



- 19 - 



INTERNA 



AL SEARCH REPORT 




inte^^^b Application No 

PlJUS 99/11808 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A61K47/10 A61K31/557 



'Ccorcirc 'o inrgmaiional PEienr Ciassd cnuon :l-C: or to noirt nanona: dasstftcation and 'PC 



8. FIELDS SEARCHED 



M-nimun aocumeriation searcnea tciassitication svsl^m toilowea cv ciassrticatton symocfe! 

IPC 6 A61K 



Doc'jn-entaiion searcnea oiner man jnimmum aocunemaiior. to the extent tnat sucn cocuments are inc:uOed m the fielas searchea 



Electronic <:a:3 case consuftea au-ing :na inie-nationai search .nafrc oi data base ana. where practical, searcn terms usea) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Categc^/ ' 


Citation oT Gocument. witn tndicatior. wnere aporooriate. c-( tne relevant passages 


i 


Retevart to ctaim No 


X 


US 3 903 297 A (ANDRE ROBERT) 






1,3 




2 September 1975 (1975-09-02) 










example 8 








P.X 


wo 98 41208 A (NOVARTIS) 






1.3.8,9, 




24 September 1998 (1998-09-24) 






14.18. 










23,24,33 




claims 1.6-9,12.14.16 








A 


1 EP 0 258 066 A (SYNTEX) 






1-37 




; 25 May 1938 { 1988-05-25) 










; claim 6 










; page 4 . 1 ine 14 - 1 ine 16 










j examples 10-12 

1 

I 








j j --jnnsr :iccumeni& jr^ istea m me :on:tnt^a::.:n oi zr* ~ 


[x] 


Jamity memoers are iisteo m annex. 



".ai^orie*^, .m :fTeo ::ocum^nis 

' oocL-T.^nt -^ountrq general sJaie ot :he art Afmcn -s not 
icnstaerea 'c- oe ot oarttcutar rei^vance 
'E ■ earner locumani out ouonsned on or aner :ne international 
U'\rq oato 

*L rDcumeni A^nicn mav tnrow louDts on c^nonty clairr.is) or 
APicn *s :itaa to estaoMsn the ouDitcation late ol another 
: tatton cr otrer soeciai 'eason f as soecitieO) 

C " '"c-cu-Tient ^ternng tc an oral disclosure '-se exn^jition or 
:iner -neans 

aorunieni ouousned onor to the mtemaiicnai ttitrg dalo out 
a:er tnan tne oncrtry date ciatnnea 



laier document puoMsned after the international (liing date 
or Dnontv date and not in contlict with the application pLrt 
cited to understand the onncip:^ or theory underlying the 
invention 

document ot particular relevance: the cfainned invention 
cannot Ce considered novet or cannot be considared to 
involve an inventive step when the document is taken alone 

document ol particular relevance; the claimed invention 
cannot be considered to involve an inventive step wnen the 
document is comoineo with one or more other sucn docu- 
menis. sucn combination oemg obvious to a person skilled 
\n tne art 

■ document member o( the same patent family 



Cats 3: rne actual comoteion ?t :ne .niemaiiona. sea.'cn 



20 October 1999 



Date cf mailing of the international searcn reoor: 

27/10/1999 



Nam^ .i.-'d inainnq address M *ne S*^ 

= jrooean P -stent 0«>ce ° B 53' 3 Patenitaan 2 
\L - 2250 -^v =;iiswtik 



Authonzeo otiicer 



Ventura Amat, A 



INTERN 



NAL SEARCH REPORT 

on patent family members 



Int^^^Bial Apptication No 

PC. /US 99/11808 



Patent accument 




1 

1 Publication 


Kaisni ramiiy 


Publication 


cived in searcn reocrr 




aate 


memberis) 


date 


us 3903297 


A 


02-09-1975 


NONE 




WO 9841208 


A 


24-09-1998 


AU 7035398 A 


12-10-1998 






ZA 9802188 A 


17-09-1998 



EP 268066 A 25-05-1988 AU 7981487 A 21-04-1988 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



BLURRED OR ILLEGIBLE TEXT OR DRAWING 



